Introduction
Although, according to the recent World Health Organization (WHO) Situation report, the current Ebola epidemic has been finished [1] , it claimed thousands of lives in Africa and there has been a mounting pressure on the healthcare systems around the globe to prepare for the arrival of patients infected with this virus. This current Ebola epidemic in West Africa has claimed 11,316 lives [1] , leading the WHO to declare it an "Emergency of International Concern" [2] . The outbreak originated in the Guéckédou district of Guinea in December 2013 and has reached several countries, namely Sierra Leone, Liberia, Mali, and Senegal [3] . The number of infected persons has been 28,639 (up to 16 March 2016) since the beginning of the outbreak -December 2013 according to the recent data of WHO [1] . Governments of these countries have spent millions in an attempt to contain the humanitarian crisis, while health systems across the whole world are currently preparing to deal with a potential epidemic at their own pace [4, 5] .
The Zaire Ebola virus (EBOV), a member of the Ebolavirus genus, is responsible for the current outbreak in West Africa [6] . Ebolaviruses are enveloped negative-strand RNA viruses with approximately 19 kilobases; to date five subtypes have been identified, with four of these causing severe hemorrhagic disease in humans and primates [7] . Alongside with the Marburg genus, they belong to Filoviridae family of viruses, which characteristically form infectious filamentous particles.
Patients who are infected by the virus undergo different stages of symptomology [8] . Initially, after an incubation period of 2-21 days, patients typically develop non-specific symptoms of fever, myalgia, and chills. Subsequently, gastrointestinal symptoms of diarrhea and vomiting become more pronounced, and there may be a rapid deterioration with multi-organ failure and hemorrhage. The current case fatality rate is exceptionally high, estimated to be at 70.8%, validating the Centers for Disease Control and Prevention's (CDC's) concern of its use as a bioterrorism agent [9] . Health care workers have also been frequently infected in medical facilities. No specific treatment or vaccine is yet available for Ebola hemorrhagic fever but new promising drug therapies are being evaluated [10, 11] .
The WHO and the CDC both agree that early recognition of the symptoms and a rapid response to these could potentially reduce the impact of an Ebola outbreak [10, 11] . Many authors highlight that medical systems need to be more prepared for a potential outbreak [12, 13] . In UK, the government has provided guidelines for medical practitioners to recognize and manage patients suffering from Ebola virus disease (EVD) [14] . However, despite all the corroborating evidence regarding the importance of staff education in dealing with outbreaks, there have been only a limited number of studies, which have assessed the knowledge and awareness of EVD within medical staff. Lakhani et al. [15] have investigated the baseline level of knowledge regarding viral hemorrhagic fever (VHF) among healthcare personnel in two large hospitals in Pakistan in 2002. They reported a poor level of understanding of the disease among healthcare professionals, with only 57% of doctors being aware of the common signs and symptoms of VHF. They also highlighted the potential dangers of insufficient knowledge among healthcare workers and recommended a fast-track education campaign to correct this. In addition, Bluemke et al. [16] recently evaluated the level of readiness of the radiological community for a potential outbreak of EVD; they also underlined a lack of understanding among medical staff and recommended that they should receive further training regarding EVD. It was also revealed that junior doctors in England do not have up-to-date knowledge of the clinical symptoms and characteristics of the EVD [17] .
Students at the Dental Faculty of the Semmelweis University treat regularly patients from the second semester of the third year of their study. Although EVD is not in the syllabus of the subjects and is not queried on the exams, students obtain information about the Ebola virus at the fifth semester of their curriculum, in the frame of the general and oral microbiology subject, while infection control policies are taught in the second year in the General Dental Preclinical Practice course. A wide variety of nations are represented both in the English and in the German speaking programs among the students: Iranian, Canadian, Norwegian, British, Israeli, Cyprian, Greek, Syrian, Saudi-Arabian, Irish, Holland, Korean, Vietnamese, Pakistani, Turkish, German, Austrian, Ugandan, Romanian, Russian, Libyan, Polish, Chinese, Mauritian, Australian, and Nigerian. This study seeks to evaluate the awareness of EVD among the fourth-year and fifth-year dental students in Hungary. These groups of students are regularly treating patients in teaching hospitals and are often involved at the frontline of dental care in the university dental hospitals in Hungary. Currently, Hungary and Eastern Europe face a high number of migrants, permitting a high burden onto the national health care system. The consequences of poor understanding are clear: the lives of patients, the doctors themselves and the general public are at risk and the spread of the epidemic may also be facilitated. The aim of this study is to elucidate whether these consequences are probable and if so, in what ways could these risks be mitigated.
Materials and Methods
To ascertain the level of knowledge about Ebola among dental students, we devised a questionnaire based on our literature search, the one that was employed in a previous study [17] ; then we distributed printed copies of this questionnaire among the dental students of the fourth-year and the fifth-year EBOLA VIRUS AWARENESS AMONG DENTAL STUDENTScourse at the Semmelweis University, Dental Faculty, Budapest, Hungary: Fifth-year Hungarian students (n = 78), fifth-year English language course students (n = 27), fifth-year German language course students (n = 13), and fourthyear Hungarian students (n = 85), the fourth-year English language course students (n = 26), and the fourth-year German language course students (n = 28) formed a fourth year foreign language group (n = 54). Electronic copies were also circulated to increase the participation in the target group. In each case, permission to distribute the questionnaires was sought from and granted by the dean of the dental faculty. Data collection was carried out between 2nd of March and 8th of May 2015.
A total of 257 dental students completed the questionnaire; 118 were filled out by fifth-year dental students and the remaining 139 were answered by the fourth-year dental students. All of the attempted questionnaires were included in our analysis, none were disregarded.
The questionnaire focused on assessing the dental students' knowledge about the demographics and presentation of EVD, as well as the investigations, management and sequelae of an infection. A comprehensive mark scheme was devised using multiple information sources, including the WHO, CDC, Health Protection Agency (HPA), and the local protocols. The answers were subsequently collected, and each of the questions was scored according to the mark scheme by one person (KK) and checked by another (KM); then the results were analyzed.
Analysis
The first step was to calculate the frequency of every possible mark for each question in the questionnaire (i.e., the number of dental students receiving 0 mark, 1 mark, or 2 marks, etc.) ( Table I ). The sum of the available marks multiplied by the frequency of each mark provided the total marks reached by the participants for that question [17] . Subsequently, the percentage of total marks achieved by the dental students was calculated, indicating the approximate level of their understanding (Table II) . To reduce bias, we included here the mark scheme that we used to allocate marks and we also calculated the frequency for the most common answers for each of the questions, and for those answers that we considered to demonstrate underlying knowledge by the participant, e.g., administration of intravenous fluids, or 21 days for incubation period (Table I ). The data were subsequently stratified according to the different student groups to allow us to draw comparisons between them (Table II) . Then the average score of the different student groups was statistically analyzed by the paired Student's t-test at a significance level of p < 0.05. • 2 marks for body fluids/secretions (including stool, urine, saliva or semen, mucosal secretions, feco-oral, fecal, blood, sweat)
• 1 mark for fomites, e.g., bed linen, used needles. Cumulative.
• 0 mark for incorrect answers, e.g., air, respiratory, contact fluid/contact with fluid, fluid, airborne, close contacts -too vague, body contact, direct contact, sweat, droplet spread, oral-cutaneous, skin to skin, direct transmission, fluids, person to person Countries affected by the current Ebola outbreak (4 marks)
• 4 marks -1 for each country:
Guinea, Sierra Leone, Liberia, Mali, Senegal, USA/Spain, Nigeria 
Results
The results are summarized in Table II . Twenty-six out of 257 students (10.5%) correctly stated the incubation period of EVD to be 2-21 days -the range quoted by the WHO, CDC, and HPA. A further 217 students were aware of the important 21-day cut-off period, which is perhaps more important information in respect to the spread of the disease. With these responses counted, the percentage of students responding correctly was 84.4%.
Considering the route of transmission of the virus, 29.2% of respondents correctly identified body fluid (e.g., blood, semen, saliva, vomitus, and feces) as a potential route of spread, with a further 5.9% naming fomites as transmission agents. The most frequent incorrect answer provided was the "respiratory route," with about 52.5% of participants giving this answer. The geographical distribution of the Ebola epidemic formed the basis of the third question. About 17.1% of the respondents were able to name four or more countries affected by the current epidemic, with an additional 19.0% of students being aware of three affected countries, and 9.7% of doctors appeared to have no knowledge of the geographical distribution of the outbreak, with 4.2% not answering the question at all. Within the period of study, the official death toll from EVD was 8,800 [18] cases based on WHO data, with 35% of the students giving the >5,000 answer, while 13.2% of the estimated the death toll from EVD to <2,000, whereas 26.1% of the participants were convinced that the death toll had a range between 2,000 and 5,000.
The study found that only 33.1% of students were able to list three of the preliminary management steps when faced with a suspected EVD patient -as accepted by most of the hospital protocols. Specifically, 70.0% of dental students recognized the importance of isolation of the infected patient, 66.1% of students are aware of the involvement of their local infectious disease and microbiology teams, and 41.2% of students recognized the value of taking universal precautions when caring for such patients. When asked about the mortality rate of EVD, 65.8% of participating doctors recognized that EVD had a mortality rate greater than 50%, whereas 10.5% considered this to be less than 30%.
The frequencies of the reported responses for the common symptoms of Ebola are highlighted in Figure 1 . About 34.2% of participants were able to name five or more of the common symptoms with 22.6%, 20.2%, and 12.8% being able to name four, three, and two symptoms, respectively. About 6.0% of students were not able to identify any symptoms of EVD. According to our questionnaire, 24.12% of students were able to name specific diagnostic techniques used to confirm EVD, with a further 42.4% able to give more general investigative measures of EVD, such as blood cultures or serology. With regard to acceptable treatment options for patients infected with the EBOV, 50.2% considered starting fluid replacement as a form of treatment in ill patients. Furthermore, 19.0% of the responders were aware of a new drug currently under development, ZMapp, which comprises three chimeric monoclonal antibodies. About 55.0% of the students correctly identified the most common dangerous sequelae associated with EVD, namely that of hemorrhage, shock, and subsequent multi-organ failure (Table II) . The penultimate question focused on public health measures that should be undertaken to contain an epidemic. About 74.7% of students suggested acceptable public health interventions such as personal protective equipment, screening airports, and rapid identification that could be implemented to minimize further transmission of the virus. About 59.5% mentioned isolation of infected patients as a public measure, whereas 13% of doctors thought that increasing public awareness through education or training was crucial. The final question attempted to gauge whether dental students perceived the current EBOV epidemic to be a threat in Hungary. About 31% of the respondents believed Hungary to be at a substantial risk of an Ebola outbreak, while 51% did not feel threatened by the epidemic. (Table II) Students of the fourth-year Hungarian course achieved the highest overall score of 17.9 for all the questions combined, followed by the fifth-year German course with an overall score of 14.8, which was significantly less compared with the fourth-year Hungarian group (p < 0.0001 by the Student's t-test), the fifth-year Hungarian course with 13.7 scores, statistically was not different from the fifthyear Germans while the fourth-year English and German course with 11 scores provided a significantly weaker result compared with the previous ones. Fifth-year English course participants achieved the lowest overall score, gaining 10.2 of the attainable marks. This attribute was not different statistically from the forgoing group. The overall difference was also significant between the student groups (analyzed by the one-way ANOVA test, p < 0.0001, Figure 2 ). Other differences were also evident across the five groups. Fifth-year English group achieved the lowest combined score of 3.7% for the management section of EVD. At this group, 1 of the 27 students listed intravenous fluid resuscitation as part of their management of an EVD patient, while 4 did not give any answer. Universitybased protocols stress that there should be absolutely no medical staff contact with EBOLA VIRUS AWARENESS AMONG DENTAL STUDENTSpotentially infected patients in teaching departments until the patient has been cleared by the Infectious Diseases Team. The other four student groups in the study were more familiar with this cardinal rule, but one dental student of the German fifth-year group also said that he would attempt intravenous fluid resuscitation in a suspected Ebola patient.
Inter-class Comparisons

Discussion
The relatively small sample size of our study and in terms of the number of dental students limits the statistical validity of the conclusions of the results. Moreover, despite our best efforts to use strict criteria from validated sources and to keep track of the answers provided, the format of asking short answer questions introduced a classification bias as some more ambiguous answers were marked correct according to our mark scheme, while others were marked incorrect.
Despite these limitations, this study has highlighted that there is a lack of understanding about some critical aspects of EVD among dental students. Overall, the participating students scored an average of 60% for the questions, including those about the signs and symptoms, and areas affected by the epidemic and diagnostic measures. These results resemble those presented by Lakhani et al. [15] who similarly found that only 57% of doctors in Pakistan knew the common signs and symptoms of VHF in 2002.
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German V Hungarian V English-German IV English V Scores * * * Figure 2 . Average EVD awareness scores of the different dental courses. *: p < 0.0001 by the Student's t-test; Hungarian fourth-year course provided the best result, followed by the German and the Hungarian fifth-year course with a significantly reduced knowledge; **: p < 0.0001 by the Student's t-test; German and English fourth-year and English fifth-year courses provided the weakest result, which was significantly reduced compared with the second level courses
This apparent lack of understanding could not only be detrimental to immediate patient care but may also potentially influence the dynamics of transmission as it may delay the recognition of EVD by the students and also by the clinicians, who may be the first to come into contact with newly admitted patients. Lloyd et al. [19] described the importance of the recognition of EVD by clinicians and the benefits of training of physicians to increase their awareness. The fact that only 34.5% of students could list three correct preliminary management steps is also noteworthy and may require additional attention.
Public Health Department (PHD) of the Semmelweis University has emphasized the importance of educating staff about Ebola ever since the beginning of the outbreak. The discrepancy between their efforts and the apparent lack of understanding may be explained by the fact that PHD focused primarily on teachers and leaders of the university departments, not on the students [20] . Second, it may be that information is not disseminating from experts to students effectively; however, each of the participating students in this study was sent e-mails about Ebola on the intranet pages. These may need to be updated and made more accessible.
This study has many implications for the education departments. It has highlighted a deficit in the level of knowledge among dental students, a problem that needs to be tackled to prepare better medical systems for EVD. This study could be used as a platform to initiate a more extensive survey to assess awareness of EVD not only among students but also among clinicians of all grades, as well as Nurses and Allied Health Care Professionals. If these findings are confirmed by other similar studies, e-learning modules, active real-time courses, or simulation scenarios should be prepared and delivered to the relevant groups to improve recognition and management of EVD. Hopefully, with these measures a better awareness of clinicians will be achieved [21] .
In conclusion, this study highlights that dental students do not seem to have sufficient knowledge about EVD and its subsequent management. In the light of our results, we would recommend a compulsory e-learning module to be adopted for dental and medical students and for junior doctors to improve their understanding of this disease. Furthermore, practical workshops and interactive teaching sessions by experts would also be of benefit within all healthcare institutes in Hungary.
